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prTyTT Trrr T to Trr.TTTn ptanbt.INC DEVICES 

This invention relates to fluid-liandling devices, in particular, hypodenmq 
5 fringes, and is particularly concerned with devices which are pre-fmed vriib a. drug or 
other ccanponfent to be dispensed so that Ae device may be stored and then used 
subsequently. 

When fluids such as drugs are to be stored for any lengtti of time, it is 
10 important that flier© is no risk of contamination by the tnaterialg tbat they are in contact 
with during storage. Thus, for prefflledappHcadons, the device lypicaJlyconq^iises abairel 
made of glass haviag a dispensing outlet closed with a bung of silicone rnbber and a pistcai 
member of siHcone rubber located in the batrel for discbaiging ihe pre-fiUed contents of 
the banBl after Sie bung has been removed arid the dispensmg outlet of the banrel has been 
Jj5 fitted "wilih an iiijection needle. 

The present invention seeks to provide an improved fluid-handling device 
which is particularly for pre-filled applications and ig ad^ted to accommodate retraction 
of the needle iiito the barrel after use. 



20 



Abcording to a bioad aspect thexeof, die invention consists in a prefilled 
bypoderaric syringe adaqpted for use witfa a retractable-type needle unit, liie gytiiige having 
a barrel provided with a piston nBsraber which includes a plastics iporsion mounting a 
' dislodgeablebltocking portion of chemically inert material in such a way fhat the plastics 
2S portion is not in contact with the prejHIled conteats of the syringe. 

Also according to the parent invention there is provided a fluid-handling 
device conq>rising a barrel haviog a closable dispensing outlet at one end, and a piston 
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member insertable into the barrel to form forwardly thereof a chamber withm the bairel 
which can be prefilled with the component to be dispeosed, movemcat of the piston 
member towards the dispensing outlet being effective to force the chamber conteaHs, in 
use, through the Sspensbxg outlet when open, the piston member conjprising a dmportion, 
a bloddngporlion mounted by tiie rimportion and swerable fifom fte latter, and a seal for 
making sealing ragageraeat with the internal wall of fh$ bacrel, ihe anan^anart being such 
that the lim poftioii is not eacpbsed to the contents of said chamber and the ftsrwaid side of 
blocking poartidn is presented within the chamber fbt co-operati«Bi with a lettactable-type 
needle miit whfcn fitted to the forwaid end of the barrel. 

Severance (partial or complete) of flie blocking poaftion ftom the rim portion 
during needle istraction allows the needle to pass iliirough the piston joaember and fully 
caster the baxrel wt:^ it is no longer accessible. 

The Tim portion m«y be of a plastics material. While, it js considered 
undesirable for plastics materials to be in contact with drug components nndcr storage 
conditions bec^e of the risk of contaroinati on, Ihe rim portion is so arranged that it is not 
exposed to the tontents of the chamber thereby aUowing the use of a material which does 
notpossess Ihe high degree of chemical inertness associated wifh glass and silicone rubber. 

BJr employing a rim portion of plastics material, the piston member may 
comprise a blockiiig portion provided with an ovecmoulded rim portion, e.g. by an insert 
moiildisg Isebmrja^ in wiuGh the rim portion is moulded sr^rnA iT,o«H. ^r.^^ >,,r i-v,^ 
blockbg portion, which may be of glass. 



The blocking portion and die rim pcartion may be engaged with one another 
a way that the blocking portion is severed or dklodged ftom the rim portioa upon 
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applicgiian of an appn^at© axial fiwce, eg. tbat exerted ty a retractable needle driven 
by a biasing etemeat (e,g. a spring) foUowing administratioii of an injecfioiu 

Da one embodiment of the invention, the forwiifdly feeing surface of the rim 
s portion is coveted by a material, such as silicone rubber, which is acceptable far long term 
contact -with the drug or other canqKment to be stored. 

The material covering fte rimportfon may be fbcned by an iat^gral ejctension 
of the seal which is typically of silicone rubber. Ttie seal may be fonned as a sqpatate 
10 moulding or it may be moulded around the tun portion. 

For storage purposes, the dispensing outlet of the barrel may be fitted wilh 
a bung or the like. 

^5 Typically flie seal is made of an elastomeric material, such as »licone rubber, 

which is accepiable for use in prefilled applications* 

For diq>ensuigpaiposea, the dispensing dnitlet of the barteJ may be fitted with 
' a retractable-lype needle unit 

20 

By tetf actable-type needle unit, we mean a needle unit ad«^d ftnr fitting to 
a syringe barrel and coaiqirising an faiiectioo needle which projects from a housing of the 
unit j&sr Ihs puspose of admirastering injscticas to a patient bwt is thsreaflsr rstrartable, 
usually automatically, into tbe bacrel so that the needle is then hiacoessible, at least to the 
25 exent necessaiy to avoid needle stick hyuries. Re-use of the needle may also be prevented- 
by rendering the needle inaccessible within the bairel. 
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Ths lim portion w be in Ihe feim of a sleeve receiving the blocking portion 
and the anang^ent may be such that fiiesiUconenibbercover^ 
of the sleeve to prevent contact with the chamber contents, 

S • The rim portion may inchade an annular section having a perimettal groove 

for locadoQ of the seal. 

FtowaKl movement ofthe. piston number within the baircl may be effected 
by a lod which may be separate fiom the pisft?n member so that the rod need only be 
insetted into the barrel when required to effect dispensing. 

The rinportion may be adapted to locate the forward end of the rod. 

The airangement m^ be such that when the dispensing stroke of the rod has 
been canq)leted, its rear end is rendered substantially inaccessible or captive with die barrel 
so that the tod bannot then be pulled back 

To this end, the rear end of the rod may be provided with a head against 
which thumb pressure may be applied during the dispensing stroke and. upon completion 
of the diseasing stroke, the head may engage in a retain^- provided at the rear end of the 
barrel, e.gl so tiiat the head is engaged as an interference fit or wedged in1« the retainer. 
If desired, ccnoperatmg formations such as ratchet teeth may be provided on the head 
and/or*JieiB!dna:tos«eve^twi&drawa^ 
movaoaent of the rod. 
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The rod may be hollow so that the needle can eater iirto ite interior foUowing 
triggering of needle retraction. 
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The needle xmit may be adapted to make soap fit engagement wiih the 
dispensing ffoflet of flie bacreL 

"Hie dispensing ouHet noay be a necked down part of the barrel 
5 - ■ * 

The needle unit may indude a coupliiag member for engagement with the 
dispensing oudet of the bairel. 

The needle retraction mechanism may be as disclosed in our prior 
10 International Patent Application No. 3PCT/GB02/01865 or ovx co-pending UK Patent 
Applicatian ssntMed **Needle Unit" of even date herewith, the entire contents of botti 
applications bdng incorporated herein by this disclosure. 

The invention wiB now be described by way of exaii^^ 
19 to l3ie accompanying drawings, in wfaich: 

Figure 1 is a Idngitudinal sectional view of a hypodermic syringe suitable for pre-filled 
applications, the piston member of the barrel being shown partially displaced along the 
banel during Ihe dispensing stroke of the syringe; 
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Figqr9 ^ is an enlarged view in section of Uie syringe in Figure 1. 



ing now to tJi© drawing, the infringe canopcises a gjass barrel 10 which 



is open at both ends, the forward end being formed with a necked portion 12 forming a 
26 dispensing outlet of the barrel. The barrel 10 acccommodates a piston member 14 which 
as movable axial^i;'. In its prefilled condition, the outlet 12 is closed, e.g. with a siUcone 
rubber bung (piAt shown) and the piston meinber 1 4 fonns together with fee portion of dae 
banel forward fiu^vof a chamber 1 6 which is filled witii the drug or otibier component to 
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be stared, e.g. relative^ long term, awaitmg subsequent adnrimstraticwii to a patient. In the 
drawings, the piston xaember 14 is shown partly advanced daring a dispensing stroke. It 
wiU be understood that, in fihe preiilled, ^ge condition, flie piston ra^anber 14 win be 
located further fiom the outlet 1 2 and the chamber defined wiU be fflled wife Che dn^ or 
> oth^rconrponent 

When the contents of the chamber 16 ate tp be dispensed, the bnng is 
lemoved and die forward end of the bairel 10 i$ fitted with an injection needle unit 1 8 so 
that the bote of the needle 20 is in commimicatbn with the chamber 16. A rod 22 is 
inserted into the barrel via its rear end 24 and engaged with the rear side of the pistea 
member 14. Ouring the injection procedute pressure is applied. e.g. using the thumb, to the 
head 26 of the rod 22 10 diq)lace the iristcm member 1 4 to^^ 
the contmts of the chamber 16 through the needle. 

The needle unit 18 is of the retiactabk-iype in which, foUowiug deUvery of 
the drug or other component, retraction of the needle is automatically trigg^ed so that the 
needle is driven learwardly into the barx^ 1 0. Retraction-^ needle units aie well known 
in the art T^ically the barrel in the iltastmted embodimmt 

with a retraction'-^e needle unit as disclosed in Interaational Patent Application No. 
PCT/GBQ2/D1865 or our co^,eudir^gT;JK Patent Application tothled "Needle Unit" of even 
date hei^with, Ihe needle miit 3 8 may have a snap engagement with the outlet 12 or it may 
befitted in some other feshion, e.g. by a screw-threaded connection or a connection which 
prev^ts subsequent removal of the needle unit fiom the barrel - e.g. using a connection 
as disclosed in UK Patent No. 235307S. 

- T<>aUow fee use ofa retractable-type needle unit the piston member 14 is 
adaptedtoenaWethe needle to be driveniimymlo the ini^orofthe barrel lO.andmor,. 
particularly int6 rod 22 which is hoUow for this purpose. Ihe piston meniber 14 
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conqmises an annular iimporti<»30dOit5wiOTagacenficall3^^^ 
section 34, a blocking portion 36 wMch 5s c^ve wifli the rfm portiosia 30 in such a way 
as to be severable flierefiom, and an annular seal 38 which seaKngly engages with the 
intecnal vrall of the barrel 10. 

5 

The blocking portion 36 is in the form of a solid plug of glass, a material 
which is accqrtable ftff long term contact with the drug or other component Likewise the 
seal 38 is cain|iosed of a material wMch is acceptable for long tenn contact withihe drug 
or olher componeaU e.g. a suitable elastomeric material such as silicone rubber. The rim 
10 portion 30 however is a plastics material such as potypropylene, which is souMW^at less 
chemically mert wilh respect to typical, drug components than glass or silicone rubber. 

By using a plastics material for this component, it is possible to render the 
plug 36 captive but severable in a sinaple and effective manner, namely by moulding the 

15 rim portion 30 arouxid the plug 36 using an msert moulding techniqufi such that the phig 
36 forms part of the moulding surfiace. As will be seedi fenn Figure 2, the rim portion 30 
is moidded about the plug 36 and the components are shaped so that the plug is captive but 
can be released by application of a suitable rearwardly directed axial force suffient to push 
the plug past the collar portion 40 of the rim portion 36. It will be appreciated thai there 

20 will be some degree of resilient defiwmatian of Ihe plastics material involved as the 
enlarged mid-'section 42 passes throug^i the collar portion 40. In practice, the design is 
such that 1h© force acting on the needle dining retraction is suffioientto dislo<%e the plug 
36 and allow the needle to pass throng Ihe rim portifftt 30 into tib® interior of the rod 22. 

25 The use of a plastics material in this environment however is generally 

• considered xmacceptable because of the risk of the contents of the chamber 16 being 
contaminated, ^.g. by leaching of mgredienis from the plastics material. This is overcome 
in die illustrated enabodiment by covering the otherwise eciqposed rim portion with arx inert 
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material sqftat all surfaces the from side oflfae piston member which are exposed to 
incerior of the chamber 16 are of an inert material. This is achieved in a particularly 
effective manner by producing the seal 38 with an extension 44 which overlies the rim 
portion 30 and forms an additional seal at the interface between the plug 36 and Ihe 
forward end 46 of the rim portion. For exanqjle^ tfac siMcone rubber seal 38 and its 
exteasion 44 may be moulded around the combined assembly of the plug and &e rim 
pcHTticm. 

\t 

Theseai38islocatedon1herimp«tionbyagroovc48intheannularse^^^^ 
34. The annular section 34 also serves to locate the forward end of the hollow tod 22 
which seats within the section 34. The rear of the barrel 10 is provided with a collar 
50 designed to co-operate with the head 26 of the lod in such a way that, onc6 the 
dispensing stroke of the rod 22 has been effected, the head26 engages within the collar 
50 and canno longer be gqppedby the fingers/.-me toang^^^ 

26 is tendered captive with the collar 50 by any suitable n,eans, e.g. interference fit or 
latehet formations, fhaeby retateing the rod in its forward position in which it safely 
encloses the needle. 

Whilst endeavouring in the fiaegoing spedficatiaa to draw attention to fliose 
features of the invention beKeved to of particular importance, it should be understood 
that the Applicant daimsprotBctionmx^ect of anypatantabiefeat^ 

features di«>iosedherein and/or shown inthedt«^8S^^ 
has been placed on such feature or featuTBs, 
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